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[J(?*3M£] m&£iZni2 3- 2 8wt%, Sni 






0. 3-1. 8wt%#WL, ^o^SrStfci-^a^ 






OCu-Z n-S ntfi, 






6. OsSO. 25X + YS8. 5 (fcfiU XliZn 







«rt%, Y(±S nwt%) 

iKfflS&Sft- 6 0 0 "COz&JS&S- 5 0"C/min 

a±o**pau*-«fr*PLfcft, 9 o omTwias-c-sfc 

ISJEJ* L, *0>1fc*HEflE fc«K (300-650 0 
«-«l)5gLTfeSi&S<0(Wffil*ffv\ 0. 2%|}-t)* { 6 
0 OkN/ram 2 SI3I •) SiSS* 1 6 5 ON/mro 2 J2Lt, * 
W2 0%1ACS»±, -V>^$1 2 0Wm 2 £L 
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Iflf*£ll Z n : 2 3 - 2 8wt%, Sn:0. 3- 
1. 8vi\%<DmmX\ fr^kR (1) *MfcLTfc*Z 

6. 0^0. 2 5X + Y^8. 5 ( 1 ) 

tztzL. x : Z nO^i (wt%) . Y : S n^Mi 
(wt%) 

0. 2%Ittjrt*6 0 ON/mm 2 fcLL, 313831$ #6 5 ON/ 
mm 2 BLt, igl£^ c 2 0 % I A C S KLL, -V > 1 
2 OkN/mm 2 KIT* i W&*«****2 0%&T"e*>* 

[»*J|2] Zn!2 3 - 2 8wt%, Sn:0. 3- 

1. 8wt%o$EHT\ #>o;fc£ (1) fcMfcLTfc*Z 

6. 0^0. 2 5X + Y^8. 5 (1 ) 

fcrtfU X : Z n^ti (wt%) , Y : SnOtti 
(wt%) 

I#J|nIO0. 2%»** f 6 0 ON/mm 2 £l± % 3l3g?$£ 
5 ON/mm 2 £l±, -V > 1 2 0 kN/mm 2 £IT, 

2 0 % I A C S KLbfc «fc Mfc****** 2 0 % 
WTT\ S#^|BjtiSft^|SlO0. 2%I«J^6 5 0N/ 
nm 2 J3Lt. SISRMS^ 7 0 0N/mm 2 BUbfc* Xf\ > 7 
** f l 3 OkN/mm 2 UT"?** £ fc n 

[»**3j flUE*^^ $<bfc, Fe : 0. 0 1 
- 3wt%, N i : 0. 0 1 - 5wt%, C o : 0. 01- 
3wt%, T i : 0. 0 1 - 3wt%, Mg : 0. 0 1-2 
wt%, Z r : 0. 0 1 -2wt%, C a I 0. 0 1 - lwt 
%> S i : 0. 0 1 - 3wt%, Mn : 0. 0 1 - 5wt 
%, C d : 0 . 0 1 - 3wt%, A I : 0 . 0 1 - 5wt 
%> Pb : 0. 0 l-3wt%, B i : 0. 0 l-3wt 
%> Be : 0. 0 l-3wt%, Te : 0. 0 1-lwt 
%> Y : 0. 0 1 - 3wt%. L a : 0. 0 1 - 3wt%, 
C r : 0. 0 1 -3wt%, C e : 0. 0 1 -3wt%, A 

u : o. o l - 5wt%, A g : o. o i - 5wt%, p : 

0. 0 0 5-0, 5wt%tf>o*>^fc< t i HI£l±Ox 

-tOiE*A*0. 0 1 -5wt%?*»K ^o, 
S**3 Oppm J3lTT**Ct*«Fftt-r *tt*9l 4fc 

[»*«4] Zn : 2 3-2 8wt%. SniO. 3- 

1. 8wt%*>HHT\ (1) *»fcLT4*Z 

n> s n fct*. jsai^c uij ic^prafi^**^ 

6. 0£0. 2 5X + Y£8. 5 (1) 

fc£U x : z nojgftni (wt%) , y : s ncoiSM 

(wt%) 

ftffiR&K*** 6 0 0t* 5 0 t/minW 



(2) ^2 0 0 1 - 2 9 4 9 5 7 

2 

IW*3S5J Z n : 2 3 -2 8wt%, Sn!0. 3- 
1. 8wt%OfEHT\ *o*5t (1) SrJBfcLTftiZ 

ft £ SI £ £ U Eg L , 

6. 0^0. 2 5X + Y^8. 5 ( 1 ) 

fcrtrU x : Z n^jfittl* (wt%) , Y : S n^ifiJWi: 
(wt%) 

70 ffltfl&iaj£^<b 6 0 0%ti^OSj£«S: 5 0 r/min 

Bi±o?frijja*-e*aiL, »?>it^ii**5is«*9o 

OtJeiTOtDftaUt-CISkHESUfcllfc, JfrWEEfc3 0 
0 - 6 5 0t:^fflKi«"e<O'«tfiE«:ai)iSL, ftft&coE 
KfcOfSflttg* 2 5 ^mJAT t + * - t Sr^fRt-f* 

[H*a6] Z n : 2 3-2 8wt%, S n : 0. 3- 
1. 8wt%«0«Bt\ fr-oXR (1) ^«f:LTi^Z 

ft * ^ £r£ * + * u * u 

20 6. 0^0. 2 5X + Y^8. 5 (1 ) 

tztsu x : z n<nmm (wt%) , y ; s moiSin* 

(wt%) 

ffifiSfiKri^ 6 0 0t:iT-<O£K«* 5 OTC/mintt 
±oft»a*'T*#u fie«tfclMtt9 0 OtfiLTO 
JWJRiWCJBfcBIEffiL>tft, ifrlHJEJSfc 3 0 0 -6 5 0 

fiS*2 SytiinBlTk U £<bU3 0%fil±OiDl*t 
4 5 0rfllTOfi:ia«tftS:ffdCttJ:o"C, g{**l*J 
00. 2%**** 6 0 ON/mm 2 £l±, ?I353££rt ? 6 5 0 
50 N/mm 2 tt_h. -V > 1 2 0 kN/mm 2 BIT, 

2 0%I ACS£l±*i:rrj&*«jfD2py2 0%WTT\ 
JH#^f6]<tiIA*f6]O0. 2%»^* ? 6 5 ON/mm 2 Kl 
±, 3I3S3S S* c 7 0 ON/mm 2 1 ^ > 1 

3 OkN/mm 2 JEIT-C**EK**#*C tiftWtttZ 

[^#^7] IJSEa^^^ Fe : 0. 0 1 

-3wt%, N i I 0. 0 1 -5wt%, C o : 0. 0 1- 
3wt%. T i : 0. 0 1 -3wt%, Mg ! 0. 0 1- 2 
wt%, Z r : 0. 0 1 - 2wt%, C a I 0. 0 1 - Iwt 
40 %x S i : 0. 0 l-3wt%, Mn!0. 0 1 - 5wt 
%. Cd : 0. 0 l-3wt%. A 1 ; 0. 0 l-5wt 
%, Pb : 0. 0 1 -3wt%, B i : 0. 0 l-3wt 
%, B e I 0. 0 1 -3wt%, Te : 0. 0 1 - Iwt 
%> Y : 0. 0 l-3wt%> La : 0. 0 l-3wt%, 
C r : 0. 0 1 -3wt%, C e : 0. 0 1 -3wt%, A 

u : o. oi -5wt%, Ag : o. oi -5wt%, P : 

0. 0 0 5- 0. 5wt%<Od*>^ft< 1 1 lttJA±<OTC 
mi^fr, IrO&EWO. 0 1-5wt%T**>»). t^, 
S^3 0ppmJaT-C**Ck«:«pifctt*BI*a4-6 
50 ov^n*»i:e*03*^^ffljH^o«jt*tto 
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(3) 

3 

[0 0 0 1 ] 
[ 0 0 0 2 J 

[0 0 0 3] JfrfUiJ^T, ifffiBS^fiHf 

J*fc*t1"*SI*i: LT, 0. 2%»*(4 6 0 OH/ram 2 £1 
±, »i L < (4 6 5 ON/mm 2 BLL. 1K«F4 L < 14 7 0 20 
0N/mn 2 £l±* ? S*?tL v 3I38S££I4 6 5 ON/mm 2 W 
±, »i L<(47 0 0 N/mro 2 JA_h> JEUff* L < tt 7 5 

T> 0. 2%It2J(4 6 5 ON/mm 2 tl±. S?£L<(470 
ON/mm 2 £Lt, L<(47 5 OWnn* £l±**5S# 

S*TtJ3»K 3I5RSISI4 7 0 ON/mm 2 JR±, «fi L < «4 
7 5 ON/mm 2 JEKfiFt L < (4 8 0 0 N/mm 2 £l±*« 

[0 0 0 4] £*>C a*UJ:4 5;a-^JfclS*t*|lx 
LTHU 20%IACSH±WU 

^Wt-c** 46*#»6M J: o i:*»oir > y W 

*fcLTtt*##l0IUiiv»Tttl 2 0 WVmm 2 £L7\ ff 
£L<(4 1 1 SkN/mmU^T, U£v*T (4 1 3 

OkN/mm 2 J^T\ «f* L < ii 1 2 5kN/mm 2 JTF> Sfefc 
#4 L<141 2 0kN/imn 2 UTT^^C<h^*i6^aT 

[0 0 0 5] ±BO«RUlBx, iI(0^>tt>XO 
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[0006] £*bU> 9 t LTI4, Bt&1t> »£• 

1 5 0TCU*lt4(&*«P*ttJtlll-*O#jWSlTU, 

[0 0 0 7] ft*, LTI4, JMR*»^# 

(4KBU* f H 0 8 (spring) T*(> 5 7 ON/mm 2 fctf 6 4 0 
N/mm 2 ®j£T-£> *K BftlfiLfc 6 0 ON/mm 2 YX±.<F)M~fo& 
4tf6 5 ON/mm 2 JA±<D3l»»$ g#*«£T-§ 

1\ £*>t:, «SU4»*tt, »^»«ft«ittt. SHE* 
Iffcffltf 1 2% I ACSi'h$<> ^on; h 

[0008] $<oflfrft»<Br%* fs&sa 

ftaio5c»tiiDiL, sue, »i&**ft#tt»o 

#tti ^7 >x J: ^ I: L/: 60tab^^ -V > ^ 
^(Z-PV^r(4a#*[pJT*4 12 0-13 5KN/mm 2 , H 
A77rn]r*(41 2 5- 1 4 5kN/mm 2 t-*:Siffi*^(> 

[0 0 0 9] ^<7)4T&#caU£i>T, US, 
^U^>^$(4, R##!fija«l 10-12 OkN/mm 2 , 
ttft^riRl^l 15-13 OkN/mm 2 T*^. /Jx$V^> 

^^*>, jiaufiv^tt-e, ®#*fsjoo. 2%»*# 

6 0 ON/mm 2 3l5RaS* f 6 5 ON/mm 2 £l±, Y > 
^$^1 2 OkN/mm 2 KIT, WL%iP2 0%I ACSJ3L 
±*J:0 | ]6**B** f 2 0%ttT-C*»>. K#7j(S]i:t: 
ftfflC^TO. 2%»*A*6 5 ON/mm 2 £l±, 3151 
5^3^7 0 ON/mm 2 »±i3 J: ^ > ^$* f 1 3 OkN/mm 

2 T* 4 *t«-* f ffl US i ilk 4 ^ U 4r o T * T v » 

[00 10] i/c, =r*^^ffl<OM»(4S n&oZZtl 
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^^iWbilg^o COJ^fcfLAkrt^Cu-Zn- 
S n^<±i±gi:fti"^^^^^x.^o Cu-Zn- 
Sn^&tLTlix C D A (Copper Development Assoc 
iation ; *@) S&OC 4 0 0 0 0#i=rOfH 

[0 0 1 1 ] Miff, C42500(iCu-9. 5Zn 
-2. 0Sn-0. 2P *K * 

<t LT&<&£>ftT^£ 0 C 4 3 4 0 0(iCu-14Z 

ft J: I) Z niO^C u-Zn-S n^:oi>tli, 
ftfr*>, ZnitSnS^i-tJftWlraltt^ftTL, 

i^^Zni, S n 

[0 0 12] *ft»Uti, C 4 2 5 0 0 J:l}Z n*0^ 
^ttLr, C 4 3 5 0 0 (Cu-18Zn-0. 20 
9Sn)-^C 4 4 5 0 0 (Cu-2 8 Zn-1 Sn- 
0. 05PKC46700 (Cu-39Zn-0. 8 

sn-o. osp) mtfmfhtiz>-h\ mum. 

ffifc*0, 3*^^»o|#*W!:<i:«ftUli 

Wfl*ivcv>ftv\, 4fcCii«>0*mtL"Ct, 

[6JO0. 2%»*ri t 6 0 0N/mmU:Lh, 3l3IS3i£rt ? 6 5 

ON/mm 2 tl±> *>^Sp*n 2 0 kN/mm 2 JTF> 

&2 0%I ACSJ2LL , titfjtt**rt f 2 0%ttT\ £ 

#^[&3hHA^[S]^0. 2%St^^ ? 6 5 0N/mm 2 1^±, 50 

3 15851$** 7 0 ON/mm 2 BLt* -V > 1 3 0 kN/mm 

ftv>tfc«U**o 
[0 0 13] 

o. 2%»*. 3i§g$i&$, ^ 40 

[0 0 14] 

tt*ff«o«*. 

H«FUM£T^*»^t LTCu-Z n-S n£££ 



#^2 0 0 1 - 2 9 4 9.5 7 
6 

[0 0 151 t*^, *1C, Z n : 2 3 

-2 8wt%,Sn:0. 3-1. 8wt%0|MT\ tf'O 

6. 0^0. 2 5X + Y^8. 5 (1) 
fcrtfU X : Z nOifiJJD* (wt%) , Y : S nOifiSP* 
(wt%) 

0. 2%»»#6 0 0N/mm 2 &_t, 3IK3*Srt f 6 5 ON/ 
mm 2 W±, ||W«2 0%IACS£l±, \>Vmn 
2 0 kN/mm 2 KIT* J: 2 0 %ttT"e*4 

n:2 3 -2 8wt%, Sn!0, 3-1. 8wt%O^H 
T\ ^o;jc* (1) *StfcL"tft*Z iu Sni^ 
»»**C u g J: O^ratt*!*** <b ft o 
T\ 

6. 0^0. 2 5X + Y^8. 5 (1) 
fc£U X : Z nO?£SPi; (wt%) , Y : S nOSiP* 
(wt%) 

g##|fijO0. 2%»#t!> ? 6 0 0N/mm 2 1U±, ?15S3^$ 
A* 6 5 ON/mm 2 BLt, ^>^$£*1 2 0 kN/mm 2 W7\ 
**2*W2 0%I ACSH±*J:W e IS*»fD*3S t 2 0% 
KT-C, K##lnJfcitfc#|6jO0. 2%»£l^6 5 ON/ 
mo 2 tt±, SiaaS** 7 0 ON/mm 2 JEUt. *5 J: CK-V > 
^^1 3 0 kN/mm 2 HT^i^tilfStt* =f* 

F e I 0. 0 1 - 3wt%, N i ! 0. 0 1 - 5wt%, C 

0 : 0. 0 1 -3wt%, T i : 0. 0 1 - 3wt%, M 
g : 0. 0 1 - 2wt%, Z r : 0. 0 1 - 2wt%* C 
a : 0. 0 1 - lwt%. S i ! 0. 0 1 - 3wt%, M 
n : 0. 0 1 - 5wt%. Cd'.O. 0 1 - 3wt%, A 

1 : 0. 0 l-5wt%. Pb : 0. 0 l-3wt%, B 
i : 0. 0 l-3wt%, Be : 0. 0 l-3wt%, T 

e I 0. 0 l-lwt%. Y : 0. 0 l-3wt%. La : 
0.0 1 -3wt%> C r : 0. 0 1 -3wt%> C e I 
0. 0 l-3wt%, Au : 0. 0 l-5wt%, Ag : 
0. 01-5wt%, P : 0. 0 0 5-0. 5wt%Oo^> 
tt l«£Lb05E**#*, -e-Oigfi^O. 01 
-5wt%T**0, 3&*o, S^ ? 3 0ppmJrF-C*&C:fc$r 
«l*»!:1-*«rE*l SfctttWE* 2i:Eft03^^^ 
fflfR^"C**o t fc> »4C, Z n : 2 3 

-2 8wt%^ Sn!0. 3-1. 8wt%0^fflT\ 
^ (1) £iS£LTft*Zn\ Snm, j*»* f C 

u ^ x oqp^ra«^«*« * ^ * * * ?§»»i§-r ^ 

6. 0^0. 2 5X + Y^8. 5 (1) 
tzfSL, X : Z nOiSfiPS (wt%) , y : s nostra* 
(wt%) 
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ffi«»fiS3i*fe6 0 Oti^fflJSitSrS Ot/minfcLt 

«TOttJ»iM?ftBEtt*f» - t £#gfch-f * n * 
^^«fR^&0«it*j5fe-C*»), *5i:, Zn!23- 
2 8wt%. SnlO. 3-1. 8wt%<7)$EHT% ^o;£ 
* (1) *»fcLT44Ziu Snm, WCu 

6. 0^0. 2 5X + Y^8. 5 (1) 

fcfiu x : z noassn* (wt%) > y : s no^inS 

(wt%) 

t:ttTOJnlRiaK"Cj»WEeL^», JfrWEKfc 3 0 0 
-65 OCOUtt-COftMtrHQSU *i€ft<0E« 
*Ottfltia* 2 5 ^MfiTFfc - fc £3#gfc<b1-£ 3 
^^ffli^SiUftti^ S6i:, Zn!23 
-2 8wt%> SnlO. 3-1. 8wt%<D&fflX\ 

u £ J: oqF WMfc* 5> 4 & fH^ft * & 
URU 

6. 0^0. 2 5X + Y^8. 5 (1) 

fc£U x : z n^?SSn4 (wt%) , Y : s noifiin* 

(wt%) 

iftffiftiiaK^ h 6 o o r $ -efflfta* 5 0 t/m.rUSLt 
0ttS**-ctf*PU »e>*LfciMt*3i*«* 9 0 ot: 

ttTOlioJfcilK-CIRBIEBLfctt, tfWEgfc 3 0 0- 
6 5 0*CofflK«t?O«£*6«:IH)igL. ttffift^ES* 
*>*&Jl*i:24: 2 5/<in£JlTfcU $ <b 3 0 %iLL<7>ft] 
X$£:4 5 OVirFO&OJ&t&tfriZtlZXvX, S 
#*|6)O0. 2%»»**6 0 0N/mm 2 ^±. 3ia»$** 
6 5 0N/mm 2 ^±, \>if^\ 2 OkN/mm 2 £JlT\ * 

2 0 % I A C S tt± £ J: Iflfebiftft*** 2 0 % « 
TT\ S#*f6ltEft*ffi]O0. 2%Bt** f 6 5 ON/mm 
2 Eli, 3 laSft S # 7 0 0 N/rnn 2 i * > ^sp** 

1 3 OkN/mm 2 £lTtNfe*EE**»*C: fc Zft&ti- 

£^ F e : 0. 0 1 -3wt%. N i : 0. 

0 l-5wt%, C o : 0. 0 1 -3wt%, T i : 0. 0 

1 -3wt%, Mg : 0. 0 1 - 2wt%, Z r I 0. 0 1 
-2wt%, C a : 0. 0 1 - lwt%> S i : 0. 0 1- 
3wt%, Mn : 0. 0 l-5wt%, C d : 0. 0 1-3 
wt%, A I : 0. 0 1 -5wt%> P b : 0. 0 1 -3wt 
%, B i : 0. 0 1 -3wt%, B e : 0. 0 1 - 3wt 
%, T e : 0. 0 1 - lwt%. Y : 0. 0 1 - 3wt%, 
L a : 0. 0 l-3wt%, C r : 0. 0 1 -3wt%, C 
e : 0. 0 1 - 3wt%. A u I 0. 0 1 - 5wt%, A 

g I 0. 0 1 -5wt%. P : 0. 0 0 5 - 0. 5wt%<0 

0 1-5wt%-C*^ **o, Srt*3 OpproBlTt 1 **^ 
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ti #ftti-*iwee*i-»6wv>-f*i**uE«03 

[0 0 16] 

£ntffl&?&ft-»>f>6 0 oriT-OSSiSSr 5 CC/min 
n t S nOflW^Wlht^o f#t>^»%«: 9 0 Ot^ 

**ft|HJE?S Lfc&, 3 0 0- 6 5 0 Wi&gtr-m®. 
X, E££o££&&* 2 SjBBBlTfc+S. 0H< 
MEI^ff? 4 5 0 CttTOftS*#t*fT o 

r«jatta**i»-r*ituj:>), *#*ifi]<oo. 2% 

8****6 0 0N/(rfW±, 31991$ 4* 6 5 ON/mra 2 . & 
®*M f 2 0 % I AC S &±, -V > T^** 1 2 0 kN/mm 2 

<O0. 2%Stfja*6 5 0N/irni 2 WJt, 3l355lt$;4 f 7 0 0 
N/imi 2 ULL, 3 OkN/mm 2 WTO^&E 

[0 0 17] WT, 3 <bU*#»UttW 

Z n : Z n *i^JPl-^> CtUJ:*), (f fett**|6j± 

Lx *oCuJ:|) $fi6-e* h tz *>&±\z.ma1r h Zbtf 
IliU^, 2 8«rt%«riex.*t S n tV&lf-TX'&ft 
30 **r*»«L<*i)JBH-«llo:ft* t »U<fiT-i-4o ife, 

*wuoitt, stAisu in&sftJtttittttfiT-r*, $ 
•buil^inffe^i^ftc^tt, li^A:f^^ttt^wOv»■c 

*>&T-f*. it, 2 3wt%J: O^^fc 0. 2%St» 
^3 19» $ 4 t'OM • If tatt^JE U -V > r^*** 

Z Kfc*flJKfc*o U^T, Zn 

li, 2 3 -2 8wt%OKHt l **ttf^.v» <> JEtcffi Uv» 
40 HHtLTIi, 2 4-2 7wt%T-** 0 ZnftliCOi 

[0 0 18] S n : S nliaftr-V>^$**# <1"^> 
ct&<0. 2%»*^3l?B?S$4i:*oaift -Wtt*tt 

S n liJgfiT** ») , Sni6oJf«Sn^IMU 
^A f ,%SS:U(g:T L, ifcZnt 0*#TrttJMi*f*« 

u < 4 *) mmmxm^ l < fiT-r * . arainixtt 1 2 

50 0%i ACSK)l±<o^S!?«-5l«1-4^*t:»i, 1. 8 
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wt%£j@x&v>$EBT-&lttUf&ib&v>o ifc, 0. 3 

##*ilL/-7*WX<r^)I^t LTflJfflLU< <fr 
h 0 Lfci'oT, Snl±, 0. 3-1. 8wt%c0tEH* f 
4fiL<, $"ot:ft3: U>iEBl4, 0. 6-1. 4wt% 

[0 0 19] if-:. W±OJ;ot;Lr|:^5E?^^«fl-r- 
^oTSfijt (1) , £<bi:#i L< liTEst (2) Zffi 

#ili1-^>Zn, S n >) •y-HSfcHliflt:-^ M##|6]<0 iO 
0. 2 6 0 ON/mm 2 JSLt, 5I5B?AS* { 6 5 ON/ 

imi 2 ^, 2 OkN/mm 2 g«-$7!> f 2 

0 % I AC S W±iJ <t D-'lS* igfll^a* 2 0 % 
•K ®#^[6jtiSft^|6jO0. 2%«**»6 5 0N/nm 2 
tt±, 5 l«9ft $ 7 0 0 N/ran 2 ELLS i tFV > ^$* { 1 
3 OkN/mm 2 WT. 5 fc^a** 9#t LXV&ttfk® 

««+^««ni****«npi-*»3«ja±) > m&am 
»*tt ( 1 5 otu*Ht*«a*iWNi-««>#fl'£i 

6. OsSO. 2 5X + YS8. 5 (1) 
6. 4^0. 2 5X + YS8. 0 (2) 
fcrtfU X : Z n<D-£#* (wt%) , Y : S n 
(wt%) o 

[0 0 2 0] ifc, ^mi<?>1*>Sl*X'%Z>tzW&%^ 

ft t *i * *», c <oit *»w-r zztizs.*)^ mNumx- 30 

f&a-f*UI±, Sli3 0ppmWT> JfiLOil 5ppmJil 

[0 0 2 1] SfcU, *3itSn%^tLr, Fe : 0. 

0 l-3wt%, N i : 0. 0 l-5wt%, Co : 0. 0 

1 -3wt%. Ti:0. 01-3 wt 96, Mg : 0. 01 
-2wt%, Z i : 0. 0 1 -2v»t%, C a : 0. 0 1- 
lwt%. S i : 0. 0 l-3wt%, Mn : 0. 0 1-5 
wt%, Cd : 0. 0 l-3wt%, A 1 : 0. 0 1 - 5wt 

P b : 0. 0 1 - 3wt%. B i : 0. 0 1 - 3wt 40 
%, B e : 0. 0 1 -3wt%, T e : 0. 0 1 - lwt 
%, Y : 0. 0 1 - 3wt%, L a : 0. 0 1 -3wt%, 
C r : 0. 0 1 - 3wt%, C e : 0. 0 1 - 3wt%, A 

u:o. o l - 5wt%* Ag : o. oi - 5wt%, p : 
0. 0 0 5-0. 5wt%od*>4>fc< ti> \mx±.<r)Tt 
*<r>mm#0. 0 1 - 5wt%£#A,-C*> J: 
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[0022] [*»wtt»cj:4«a*ftHjeaa] *r 

U S nSr*HJS3ILT**J|#Srat»t1-4»*, 
U, -/l/X^ftl <-f*flM*i+**fr»4, 3 0 0 - 
6 0 OtcOSlf-r-O. 5-2 4hr, *^*i£(i*i&14 
£H«+^J*ffiSLfc&UiS*Lfc*>mt L^o 3 0 
0 X:*S»OfiK-Cli, 7* U X < ftftf L 7* u Xjfio 

[0 0 2 3] ifc, 6 0 0"C*Sx.*SKT' 

ot, jtmroxfMMiaucit 3 o o - 6 o o "cam 

Mt-tZo 0. 5hr*SI<7)^ST-(i, 7UX?iO&&* 
*»o^«*f+5-T*^ < , 2 4hr£i@;L.^.l^f|y]•?tie*t 
OCu;i t S nSffi&ailUffificL&ftU Cu-Sn- 

Tfcfc^o L/c^oTajaa^FKIiO. 5-2 4hrOw 

tzL, SJc **x * X- JiSfiU i * i: (c J: * tK 

[0 0 2 4] K^SffftO»j|(4«SWAi:J:«0«ta 

v>„ fcy*L, jSffi«ias^?> 6 o o , ct-efflS«4 5 0 

■C/mini;i±0)%iP5igT-i$£Pt-&o 5 0C 

^*PiS««rm^t*ia)t«(l4, »HfMUM>& 6 0 ot 
<, 6 0 OfcJRTT liMjM«NMHVSOIM«K-ca 
[0 0 2 5] SffMfi^ ^fflE^^ffTo ^FflEMO 

jn^aft«4 9 o orJiiTt-t-5. 9 o o^mn&m 

X'it. Zn, SnO»||i^Ofl|*fUJ:*ftP(i|it*»4 

^E@ia«l4 8 7 0t:WTT-*^i:i±5ffi Lv^» » 
KE®^ife H B B ©SI4 3 5 /imWTtt&C L 

[0 0 2 6] SMHIEKm, £'SU«toTI4*lBiliBiJt 
^.o -E-Wf^ ^KESi: 3 0 0-6 5 Oroi&«*re<0 



-6- 



;/ 

-So 3 0 0t:*p(7)jaKT-li^ B B Beco$IJ{flllcg1-.?»B#B 
< U •) T-m&X-h »K 6 5 0 1: £@x * i: «B*H-C 

»i:o. 2 %»*<*tttttt!|$tt, fcawiini 

tt**fiT-f*o »i L < li& B B B *ig£: 1 5 aibJ-UT, ? 
*>U4f4 L<(±1 O/zmWrt-f-So 
[0 0 2 7] CWi ?UlTf#f>;h.fc«fcl**:, 3 0% 
a±tf>tHl¥UJ:*JfrBE£fc 4 5 OCJSlTOftaftM 
i:ioT> R#*Ip]O0. 2%itt)* s 6 0 ON/mm 3 W 
±., 5 15*56 ?A f 6 5 0 N/mm 2 JSL±, "V > 1 2 0 kN 70 

/mm 2 WT, 2 0 % I A C S W±£; X Vfcljffc 

» ! 2 0%amot, n#^(6]tt:ft^ifi]coo. 

2 %mW> t 6 5 ON/mm 2 §l5S?i??) f 7 0 ON/mm 2 
ttJiiJ <t y-'-V > y^tf 1 3 OkN/mm 2 l-lTX-$>Z>m££ 

ttzzttf-?£Zo ^mtaxm^3 o%*ffix-UMT 
WftUJ:*aiKlfiJ±4«^+fl-C*»», Ht«M#ttOf6]± 
*q^+S-C**. S>UtOl*tt#* t < (±6 0%JELt 
tt4. fiaftMM\ S<bl-0. 2%tt*>, SI585iiSK 

gXblo 4 5 CCfcSx&aJg-Cli, 4x.*l»#** f 20 

U7-^|*J-CO«FttljriboS*«|l4L^t< 4:4. -t4r 
fr^f&a&i$<7>£ft£4 5 OttlTttJ. 

[0028] icL.ru <b*ifc*m(i, 

oT(i> g®#L31)ii: LT 0. 3-2. 0/amOCuT 
HfeJltO. 5-5. O^niWSnSIIIi'lLtfflv^ 
5, CuT«lt±0. 3^m*?fT*l±, -g-^^OZ n35 s 

«t iraiscifcft LSfti-a c t tc i 

StfiOJtliP^li^^itttofiTfclSjhl-**!!** 1 ^* 
<, 2. 0^m*@x.Tfc5ci)*^WLi^eSK|-e<> 30 
4<fc*. fcfc'U CuTWJ, WLCuURfcr, C 
u-Fe^Cu-Niff)l^t-e{)J;i<>. S nSBK 
li, 0. 5yu«*«?ii»fttt, »C»«fk*3(Mt*q^ 
<5 . 5. 0/mtiBx.T t 

%*><i$\zX<?x%WttuZ. Wo^-tt, eiStto 

(%) = [ (L 1 - L 2 

3) 

JtViL L0 : (mm) 

L 1 : K&f$<0«8-fi$ (am) 

L 2 : ffiS&OlTOttHOTK^EIt (mm) 

0. 2%IMj*>8 0%fc*fc4* 
lfj£7j£l)Dx> 12. 5%07>'*-77k£Aft*:7 : '-> 

0 0«fO«$-C«*lta*Lfc. -tLT«*Lt«ELfc 50 
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[0 0 2 9] ZVXnr-lX'&bittztmi^r-^U 
XLfcSi:, 1 0 0 - 2 8 OtOiSST-l - 1 8 Omin 

^c^u^TO^JST'ii. ioot:*p 

cofiST-(±C<OJ;T4-^*^+53-T*4-<, 2 8 OtSrig 

O-'DDltt^fiTi-'i.c tfc, BMrntifffitflmin^ffiX- 
ttthStf+fi-X* <. 18 OminSrjgx* fcffitfc^Stft 

[0 0 3 0] 

[*ttM] ymmi] siuast (wt%) 

£No. 1 - 6 SrffiffiilfiSftJ: 0 7 0 tft^aSTiSJil 

& *ao^ffljt«»a«*fflv>T, 3ox7oxio 
o o (mm) <Dmm~mikLtz 0 -<%mz-o^xa, mjsu 

inzx*), m«im>h6 o ori-co^tpajsiis 0"C 

0 0-8 4 CClCtpJRft, US 5nmf T-&HE3SU Sc 

7 mffluzx&mmx&z&m l/z 0 mt& 5 
0 m <» it^mmmxti < mm. $ ti^ v^t o £cx 

*)T*^J3 O^mUSlJifilL^c ^BElUiot 
If $ lmmJr*E®L, 4 5 0 - 5 2 0 "COaST-^S 

UK, IPS 0.2 Smmir-i^PflE^L, **IST2 3 

[0 0 3 1 ] W±<7)iTlCLT^t>tLyi^*t^f>^)t 
^»^L, 0. 2%it7J> f^$, *m 

0. 2%lt7J, §155!*?^ -V>-^<Oi)5£J±JIS-Z-2241 
<0K«^a, *a^liJIS-H-0505<7)ffl|^ftU^o fc„ 
^fiL, Eg*l6itaft*l5lO0. 2%it7J> 515651 
$ N ^>ym*> WKH-«S7 0wifl>/J»ffloWftM-*ffl 
^fc„ !S*»fDWR(i, «S«IfU0. 2%»7JO8 0 

%u*fc«ft»fi&**toi, i 5 ot;s5 o 0B#ra«jf 
u airc-frtajeLfc. i&*a»*tt^ (3) 

/ (L 1 -L 0) ] X100 ( 

[0032] [jtK09 1 ] « i t:iiftia*^i-*»woa 
&mmnm.<r>m$&i>tK'k&no. i - 1 1 1 ut, 

H*0IIlwa^t|Bl«^^ftT-»5iL, iniLT*#t 
[0 0 3 3] 
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14 







&&&&& (wt%) 


0.2Xfrjfl 
(N/m') 


(N/irm z ) 


(kN/W) 


£3?$ 




mu 

(%) 






No. 


Zn 


Sn 


CDil 




S 

(ppn) 


(0/ 

IACS) 


JlQX 
1$ 


WiZl 




1 


24.7 


0.84 


7.0 





13 


755 
822 


812 

932 


108 
1 17 


24.9 


O 


12.6 


120 




2 


26.1 


0.71 


7.2 





12 


755 
829 


818 


109 
1 1 A 


25.3 


o 


10.8 


110 


m 


3 


25.0 


0.91 


7.2 


Ni0.18 


12 


763 
840 


831 


110 
1 ifl 


22.9 


o 


10.8 


120 


m 


4 


25.4 


0.69 


7.0 


Fe0.12 

fVfl (Y7 
\jf U . v 1 


12 


731 
A1Q 


811 

cnn 


107 

f 10 


26.1 


o 


12.0 


110 


1 


5 


24.2 


1.10 


7.2 


SiO.19 
Ti 0 . 05 


12 


770 

000 


835 
you 


106 


22.2 


o 


12.5 


110 




6 


23.6 


0.91 


6.8 


A10.29 
MnO. 31 


14 


750 
818 


811 

916 


108 
117 


23.8 


o 


12.1 


110 


tt 
m 


7 


24.5 


0.19 


6.3 




13 


673 

coo 


714 
802 


118 
124 


26.9 


o 


16.9 


100 


8 


27.5 


1.72 


8.6 




12 


771 ' 
860 


840 
955 


109 
117 


21.5 


X 


12.1 


110 


9 


21.1 


0.44 


5.7 




13 


S71 
713 


725 
822 


108 
119 


27.4 


o 


20.1 


120 


i 


10 


27.5 


1.18 


8.1 




41 










X 






11 


30.2 


0.22 


7.8 


NiO.13 


14 


682 
711 


741 
828 


109 
119 


24.4 


o 


22.7 


40 



[0 0 3 4] 3U UTFL^^ib, ^WlC^^No. 

i-6vm&£tt. straits- &&ffix<b%m 
•e*o> *oo. 2%mn. 3iss?<&s, ^>vm. *m 

Hmti&b&ftX'&vtZo Lit^or, n*??^^ 

[0 0 3 5] ZiUZHlX, Sn^fWivJt^ 
&No. 7£U f Z n##i7^&^.tt#£-£No. 9 it, 
0. 2%mU, §I?S^^, »)£^f0!tftt(C^orv^ 
tz a itz. No. 7l±^>^*>^oTV^7t 0 Zn, Sn 

^*/4 f ®ffli^T-$)-prfcBfffB^ (i) x-Mfci-zmi 

Ti:i-53x 1-77 Znl 
snfisy-'S: (i) ^iSfc$n^^Hrt-c*or<), s 



[0 0 3 6] [±t«#8 2 ] Ifimvfiffi 1 (C26000-H0 
8) , Iffeffl •) A, WIS? (C52100-H08) K^X, Hifttfll 

30 »fri:ov>T0. 2%»*> 3l$gSiSS> g« 

*fti±> nmmi tmw.xi>z> a ttz, zixh^m 

mt. mums (spring) tNfc *K H-JS^^-C^ 

fPJ<0-g-£No. 1 <0£# (Si) t#-ti-c, S2C^L 
fc,, (HV) K-o^X i>7jiLtz 0 

[0 0 3 7] 

:«2] 





(wt%) 


0.2%iSJ;b 
(N/mm 2 ) 


(N/mm*) 


(kN/mm 2 ) 


(% 
IACS) 


(HV) 


55**8 
ft* 

(%) 


(min) 


Zn 


Sn 




£&No. 1 


24.7 


0.84 




755 
822 


812 

932 


108 
117 


24.9 


232 


12.6 


120 


tmm2 


29.8 






641 
715 


672 
791 


112 
119 


27.2 


204 


48.9 


20 


tmm2 




8.11 


P 0.19 


725 
808 


784 
911 


116 
128 


12.8 


228 


13.0 





[0 0 3 8] $2 K7Ftft**fc, *%sWO®&&l±. 50 ?^<0m$t • S^fflttftT-i)* S 
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[0 0 3 91 [HMD 2] Cu-25. lZn-0. 8 
2Sn« (wt%) Srto^H^afigHHrtO^N 
o. 1 2*-*i-*Ofc»*frfc3l#tt§a**fr* 

A&**bfl£Lfc. io**oift«ai*«ft9 5 orr-* 

0. coiSK^c, 6 0 OtiT'O^^W&tfc** 

%<OiDI-^T- 9 O&WE&fcff^ SItx-y f<0 
fl*L*««LJfc. -<o*S#, 5 0 13/111 InGLhOTOtt 



/6 



Si: i o -ciiffeStlii 1 4 u 5:t *** •) , £9 •) (£T 

[0 0 4 0] [HJfeffl 3 ] HitplJ llUc X'&biXtz* 
f§^<D£-£No. 11:, C uTMlrto # 0. 4 5 //m, 
Sn*oJ']7n-l. 2//m£JfeL£o l±*fc 
»SrWt*ifl^>xa?-UjDlLT, 1 9 OtOiltt" 
6 0minOfft»l*£;SfcL£o Z^Hg^t&MmiKfr 
o ****frU 1 2 51CT-3 3 OttlDSoUl 

[0 0 4 1] 
[S3] 













mm 


m& 




1. 90 


5. 3 3 


7. 88 


7. 1 1 




1. 79 


6. 87 


7. 69 


5. 9 2 



[0042] *3J:»), JBT-u-rw^aiiftugMfta* 
it-r i t c <t *) , «;ufciifto&«E&M&$o 30 

[0 0 4 3] [**«4] *ifc«H-J:orf»?»*ifcSE 
1 0$f£I8cD-£-£No. 1 fcJtW^#No. 7, No. 1 1 

$CD^X£fflv>T, 1. 2 5imeyf-0«MW>Jtff 
\z-f\,Xft%fa% Ltzo fztlU 7 y > xiWM<r> 
8%t L?z 0 -<07'l^XfTt>tt# * 1 0 07Jv 3 7 hff 

oTtm, /<';<o«k*e®^i6i, ii:^*i6]<7)fr*>fe#® 40 

«r**»l«ltt?P*tfeti%, No. 1 0/«<JldtH5S 1 



0 //mWTT-^o/cOUitL, No. 7, No. 1 1 lift I; 
EK*|ffJU¥ff ft«8fl"»: 2 0 A ««*tti4/<y 

[0 0 4 4] 

¥4li, (fc*0*il*^W*W::ifcttLT, 0. 2%W 



(5Dint.ci. 7 wme-? fi T-7a-h'(##) 

C22F 1/00 630 C22F 1/00 630Z 

6 6 1 6 6 1 A 

6 8 2 6 8 2 

6 8 3 6 8 3 
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(10) 



6 8 4 

6 8 5 

6 8 6 

6 9 2 



6 9 4 
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6 8 4 C 

6 8 5 2 

6 8 6 B 

6 9 2 A 

6 9 2 B 

6 9 4 A 

6 9 4 B 
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